INTRODUCTION
The photochemistry of halogen-containing molecules in the atmosphere is currently a topic of vigorous research [World Meteorological Organization, 1990; Brune, 1991] . For example, recent laboratory studies have suggested that C1NO2 may be formed in both the stratosphere and troposphere via heterogeneous reactions involving gaseous dinitrogen pentoxide. Tolbert et al. [1988] and Leu [1988] In order to assess the potential rate of chlorine atom generation from C1NO2 in the troposphere, we have remeasured the UV absorption cross sections of C1NO2 with particular attention to the region A > 320 nm. The absorption cross sections for C12 have also been measured to correct for the small amounts of C12 which are always present in C1NO2; these chlorine cross sections are in excellent agreement with previous studies [Gibson and Bayliss, 1933 Nitryl chloride was prepared using the method of Volpe and Johnston [1956] . Briefly, anhydrous HCI (Union Carbide, 99%) was bubbled through a porous glass frit into a mixture of fuming nitric and fuming sulfuric acid which was stirred vigorously at 273 K. A calcium chloride drying tube prevented water from entering the apparatus. Ultrahigh purity He was passed through the reaction mixture immediately prior to, as well as after, the addition of HCI. The nitryl chloride was trapped at 196 K and then degassed by several freeze-pump-thaw cycles at 77 K. The crude product typically contained •z7o •n,•tJ 2, along with the impurities CI 2, CINO, and NO 2. The CINO 2 was further purified as previously described [Ganske et al., 1991] .
After purification the CINO2 used in these experiments was shown by Fourier transform infrared (FTIR) to contain less than 0.02% CINO. However, despite repeated distillations and the use of a number of different batches of CINO2, CI 2 could only be lowered to --•2%, which is still sufficient to contribute significantly to the absorption spectrum at the longer wavelengths. To correct for this, the impurity CI 2 present in each CINO2 sample in this study was measured quantitatively using mass spectrometry (Extrel EMBA II system) immediately before and for some samples, immediately after the UV absorbance measurements. No increase in chlorine was noted after UV spectral analysis, indicating that insignificant thermal and photochemical decomposition occurred during the measurements. The CINO2 absorbances were corrected for the contribution from the CI 2 impurity using the absorption cross sections for Cl 2 determined independently in these studies. The Cl 2 (Matheson, >99.5%) was degassed at 77 K before use.
RESULTS AND DISCUSSION
Figure 1 shows typical absorption spectra for both CINO2 and C12. Clearly, even a small amount of CI 2 can contribute significantly to the absorption at the longer wavelength end of the CINO2 absorption. Hence both the percent CI 2 in the C1NO 2 and absorption cross sections for C12 were determined independently.
Absorption cross sections for Cl2. Clearly, these calculations are approximate in nature and have a number of uncertainties associated with them, in addition to those discussed above. For example, the effects of varying amounts of water on the NaC1 particle surface on the C1NO2 yield is not known so that these estimates are most relevant to dry particles below the deliquescence point of NaC1, ---76%. In addition, the sea-salt particles are not distributed evenly throughout the troposphere but are found primarily in the tropospheric boundary layer. Hence the potential for a significant contribution of chlorine atoms to volatile organic compound oxidation is greatest in the marine boundary layer impacted by NOx emissions. However, given the potential importance of chlorine atom chemistry in marine areas, it is important that a search for such species as C1NO2 be undertaken, for example using infrared spectroscopy, in both polluted and remote areas. In addition, it is important to simultaneously measure NO 3 and NO 2 concentrations in these areas so that concentrations of N20 5 can be calculated. Furthermore, obtaining the gassolid reaction efficiency for the N2Os-NaC1 reaction, as well as for other potential chlorine sources such as the NO2-NaC1 reaction [Schroeder and Urone, 1974; Finlayson-Pitts, 1983 ] is important; such studies are currently underway in this laboratory.
Finally, if chlorine atoms are significant contributors to organic photooxidation in marine areas, the relative rates of decay of the organics should reflect the relative rate constants for reaction with C1, which are different from those for reaction with OH. It might therefore be productive to follow the relative rates of loss in a mixture of organics after sunrise in marine air masses where fresh injections of the organics into the air mass are minimal.
